Prostate cancer (PrC) is one of the most common tumors diagnosed in men. The detection rate of localized PrC has been dramatically enhanced by screening and the development of visualization methods. There are currently several techniques for focal treatment available, among which the most interesting in our opinion is high-intensity focused ultrasound (HIFU). Currently, HIFU hemiablation of PrC is not an established treatment, although evidence of its effectiveness and safety is growing. We have been performing HIFU hemiablation since 2013 and here report our results to add to the evidence on the effectiveness of the technique. Between October 2013 and December 2016, we performed HIFU hemiablation of the prostate for a total of 35 patients with confirmed PrC stage <cT2a at our urology clinic and retrospectively examined duration of ablation, pre-and postoperative prostate-specific antigen (PSA) levels, prostate volume, erectile function, and dysuria. The mean duration of ablation was 22 min (10-35). The mean postoperative hospital stay was 4 days. None of the patients experienced serious complications. Postoperative PSA tests showed the greatest decrease after 3 months to 2.4 ng/mL on average (p < 0.001). The pathological focus seen on MRI before the procedure in each case was absent after 3 months. Control biopsy after 12 months revealed residual cancer in the contralateral lobe in 4 patients. The findings obtained during follow-up and from control biopsies indicate that the treatment was highly efficacious with a low rate of nonserious postoperative complications. HIFU hemiablation proved to be a reliable therapeutic modality for localized PrC and was associated with a low rate of complications and comparable risk of recurrence. Despite the fact that this method of treatment is currently experimental, the results of this case series and other studies indicate its feasibility and safety.
Introduction
Localized forms of low-and intermediate-risk prostate cancer (PrC), which sometimes require no active surgical intervention, are being increasingly detected with the more widespread use of prostate-specific antigen (PSA) in PrC screening. This increased detectability is mainly attributed to the high sensitivity of PSA combined with the use of ultrasound-guided prostate biopsy [1] . Moreover, the development and implementation in urological practice of present-day diagnostic methods such as multiparametric magnetic resonance imaging (MRI), prostate histoscanning (PHS), and ultrasound shear wave elastography (USWE) have allowed for more precise risk stratification. These methods help to identify the specific location of the so-called index lesion, the single tumor focus often present among multiple tumor foci that is considered to be predominately responsible for tumor progression and which is regarded by some as the largest tumor focus present [2] . Hence, focal treatment that is directed precisely at this index lesion and spares healthy prostate tissue is a promising technique to avoid undesirable side effects of treatment.
Currently, however, the gold standard of PrC treatment is radical prostatectomy, which is associated with certain side effects involving the genitourinary tract. Alternatively, a policy of active surveillance aimed at eliminating complications related to radical treatment may be followed, but it carries the risk of psychological stress that can affect quality of life. The middle ground between these two approaches is focal therapy for localized PrC, and early studies on its applicability have demonstrated preservation of genitourinary function and a low complication rate in 90-95% of patients [3] .
Among the different focal treatment modalities available, high-intensity focused ultrasound (HIFU) is as yet an experimental protocol for primary treatment of localized PrC. Focused ultrasound in the real-time mode generates the temperature needed to induce local necrosis in the targeted portion of the gland, and the utility of HIFU for thermal ablation has been confirmed histologically [4] [5] [6] . HIFU hemiablation of the prostate as one form of focal treatment has the potential to target only the cancerous tissue within the gland, enabling as much healthy tissue as possible to be spared [7] [8] [9] [10] . In this article, we report the effectiveness of HIFU hemiablation of the prostate in a series of 35 consecutive cases of monofocal localized PrC treated at our urology clinic.
Case Presentations
Between October 2013 and December 2016, a total of 35 patients (mean age 65 years) with confirmed stage <cT2a monofocal localized PrC (Gleason score ≤7 [11] ) revealed in one lobe of the prostate on biopsy underwent HIFU hemiablation at our urology clinic at the First Moscow State Medical University. The mean PSA level prior to treatment was 7.8 ng/mL, and the volume of the prostate ranged from 23 to 90 cm 3 . The maximum urine flow rate was 17 mL/s. As preoperative preparation to determine the location and amount of damaged tissue, patients underwent contrast-enhanced MRI, PHS, and USWE, followed by transrectal puncture biopsy of the prostate guided by the computer-assisted ultrasonographic system Prostate HistoScanning TM (Advanced Medical Diagnostics, Waterloo, Belgium), which makes it possible to precisely obtain fragments of tissue from suspicious portions of the lesion. Figure  1 shows USWE and PHS images from representative cases. For comparison, 3 patients were evaluated using MRI, USWE, and PHS but underwent transperineal template biopsy of the prostate rather than transrectal biopsy, with the results for the primary tumor location corresponding to the findings of MRI, USWE, and PHS. Although HIFU hemiablation may be carried out without prior transurethral resection (TUR) of the prostate, 15 of our 35 patients (42%) with a prostate volume of 40-90 cm 3 required TUR as first-stage treatment in order to eliminate irritative symptoms. Treatment was performed using the Ablatherm HIFU device (EDAP-TMS, Lyon, France) under spinal anesthesia. Treatment for one lobe extended from the lateral contour to the transitory zone at a distance of 5 mm from the apex to the basal portions. Prior to focal HIFU ablation, all patients underwent urinary bladder catheterization with a urethral catheter.
Retrospectively, we examined the following parameters: duration of ablation, pre-and postoperative PSA levels, prostate volume, erectile function, and dysuria. The mean duration of ablation was 22 min (10-35). The mean postoperative hospital stay was 4 days. PSA tests performed at 3, 6, and 12 months after hemiablation showed a maximum decrease in the PSA level after 3 months to 2.4 ng/mL on average (p < 0.001; IBM SPSS Statistics version 18.0.2). The mean duration of follow-up was 12 months. None of the patients experienced serious complications, except irritative symptoms and an inconsiderable decrease in the urinary flow rate during the first 2 postoperative months. The pathological focus seen on MRI of the prostate before the procedure in each case was absent 3 months after the procedure (Fig. 2) . At 6 months after hemiablation, all patients underwent control biopsy of the prostate and contrast-enhanced MRI, and no pathological foci were evident in the treatment area in any of the patients. Control biopsy performed at 12 months after the operation revealed residual cancer in the contralateral lobe in 4 of our 35 patients. No diagnostically significant increase in PSA was observed during the follow-up period in the remaining 31 patients (Fig. 3) .
Erectile function was not significantly decreased at 3 months after HIFU hemiablation according to questionnaire results for the International Prostate Symptom Score (IPSS) and the simplified International Index of Erectile Function (IIEF-5) (Fig. 4) . However, the 15 patients who underwent TUR of the prostate as firststage treatment were found to have retrograde ejaculation. A further 3 patients were diagnosed as having irritative symptoms.
This study was conducted in accordance with the World Medical Association Declaration of Helsinki and with approval from the institutional review board. Written informed consent was obtained from subjects to publish their cases.
Discussion/Conclusion
In this case series, overall the minimally invasive procedure of HIFU hemiablation was effective for the treatment of localized PrC. Our results are clinically relevant because the effectiveness and safety of this technique has yet to be established and it is still considered an experimental protocol at present.
One of the first reported uses of HIFU for PrC treatment dates back to 1996. The findings of control biopsy at 1 year revealed no PrC in 7 of 14 patients who underwent the procedure [12] . Based on some further study of the technique, careful selection of patients is considered vital to perform adequate treatment and achieve satisfactory oncological outcomes. HIFU is generally recommended for patients with localized PrC of clinical stage T 1 -T 2 N 0 M 0 , Gleason score ≤7, PSA baseline level ≤15-20 ng/mL, and prostate volume < 40 mL and who are not eligible for radical prostatectomy or who refuse surgical intervention and radiotherapy [11] , criteria that we followed in our series.
At present, using HIFU for treatment of the whole gland (both primarily and as salvage therapy) has yielded positive long-term oncological results, with a minimum postoperative complication rate [13, 14] . Our long-term findings suggest that HIFU is also a suitable option for focal therapy of localized PrC, with the benefits of also minimizing postoperative complications, preserving erectile function, and consequently improving quality of life. Taken together, evidence from our case series and other studies indicate that HIFU is a promising technique for the treatment of PrC.
In conclusion, hemiablation of the prostate with HIFU was an effective and minimally invasive focal treatment for PrC in our case series. Focal therapy currently remains an experimental policy of primary treatment for localized PrC, but more and more studies, including ours, are reporting the effectiveness and safety of this technique. However, it should be noted that the success of focal therapy directly depends not only on the type of the energy used but also on the precise localization of PrC. Further implementation in clinical practice also depends on the long-term results of treatment. 
